INTRODUCTION
Chromium, though a micronutrient naturally present, can lead to life threatening complications when ingested in high levels. It is a rare poison and is associated with life threatening complications involving various organ systems.
CASE DESCRIPTION
Mr. R, a 21-year-old gentleman from South India, who worked in a cellphone shop, was brought to the hospital with sudden onset breathlessness gradually worsening for the last 2 days. He also complained of generalized weakness and muscle pains. There was no premorbid illness or history of drug intake. On arrival to the hospital, he was found to have tachypnea, tachycardia, and was in hypotension. Chest examination revealed bilateral crepitations.
Cardiovascular system did not reveal any murmurs. Abdomen and central ner vous system (CNS) examination did not reveal any abnormality. His oxygen saturation was low, and the arterial blood gas analysis (ABG) was done which revealed type 1 respiratory failure with severe metabolic acidosis and lactic acidosis [ Table 1 ].
The patient was immediately intubated and given fluid resuscitation and shifted to the medical intensive care unit (ICU). His initial hemogram and biochemical investigations revealed leukocytosis, with acute renal failure and deranged liver function tests [ Table 2 ].
C h e s t r a d i o g r a p h r e v e a l e d bilateral lower zone haziness and electrocardiogram revealed sinus tachycardia. Cardiac enzymes and echocardiogram did not reveal any abnormality.
In the ICU, he was investigated for his oliguric renal failure. His creatinine phosphokinase (CPK) was high, which was suggestive of rhabdomyolysis. In view of the worsening renal function and oliguria with severe metabolic acidosis, he was dialysed after consultation with the nephrology team. He continued to require daily dialysis in the ICU. His ventilatory parameters improved gradually, and he was extubated on the 7 th day of the admission and shifted to the ward on the 9 th day.
He was worked up extensively for his renal failure and rhabdomyolysis, including a muscle biopsy which was inconclusive. After ruling out infectious and autoimmune causes, a heavy metal screen was requested.
Abstract
A 21-year-old gentleman, a worker in a mobile phone shop, was admitted with rhabdomyolysis, renal failure, and pulmonary edema requiring mechanical ventilation and hemodialysis. After extensive workup and ruling out other causes, heavy metal poisoning was considered.
Investigations during the course of the hospital stay revealed chromium poisoning. With repeated hemodialysis, his parameters normalized and he was discharged home in a stable condition. Diagnosis of chromium toxicity needs high index of suspicion. A history of occupational exposure might offer a clue to diagnosis. With hemodialysis and supportive care, it is a potentially salvageable condition.
The heavy metals were checked in the patients' blood by inductively coupled plasma mass spectrometer (ICP-MS), which can accurately detect the concentration of heavy metals in the biological materials. The abovementioned test revealed high levels of chromium in the blood (338 microgram/l) (normal range <10 microgram/L). Hence, a diagnosis of chromium toxicity was made. The exact source of chromium was not clear from history. On further questioning, the patient mentioned that he works in a mobile phone shop and has been handling mobile phone batteries for more than 2 years checking the power by putting the wires on his mouth. He improved gradually in the ward and required a total of 13 dialysis. He was in the hospital for a duration of 27 days and was followed-up in the outpatient department [ Table 3 ].
He was discharged home in a stable condition. On follow up, his repeat chromium levels were 5.8 microgram/L (normal range: <10 microgram/L) and renal function test were in the normal range. The patient was educated regarding the possible source of his exposure and the related health implications.
DISCUSSION
Chromium toxicity can occur as an occupational hazard among electroplating, tanning, and leather industry workers and welders. [1, 2] The absorption could be due to ingestion, skin absorption, or inhalation. There are even case reports of transmucosal absorption, which can occur through nasal mucosa, [3] as well as dermal absorption leading to burn injuries. [4] Airborne exposure has also been reported among welders. [2] In addition, contamination of water sources and soil can lead to exposure. [5, 6] There have been studies revealing that electronic equipment, such as mobile phones batteries, contain heavy metals such as chromium. [7] In our patient, the possible source could have been handling of mobile phone batteries and directly putting the electrodes in the mouth while checking for charge.
The dosage, rate, and route of exposure may determine the manifestations pertaining to the symptoms. The abovementioned toxicity can occur as acute poisoning or chronic poisoning. Acute poisoning occurs usually secondary to suicidal intent, accident, or due to spillage where there is exposure to large dose of toxin over a short period of time. Acute exposure should be suspected when patients present with sudden symptoms or rapid worsening. In our patient, we assumed that he had acute on chronic exposure in view of a rapid worsening.
The primary mechanism of toxicity is by oxidative stress. [8, 9] There is increase in lipid peroxidation and decrease in plasma antioxidant capacity. [8] On long-term exposure, it can even cause DNA damage and mutation. [9, 10] Various organ systems including the kidneys and liver and bleeding manifestations leading to circulatory failure have been described with acute chromium poisoning. [11] Renal failure has been described in both acute as well as chronic exposure. There is preferential accumulation of chromium in the kidneys, as described in previous studies leading to tubular damage. [12] [13] [14] Our patient had muscle involvement in the form of rhabdomyolysis. Rhabdomyolysis in chromium poisoning is rarely reported. [15] In our patient, severe rhabdomyolysis could also have contributed to his renal failure in addition to direct renal toxicity. Our patient also had severe metabolic acidosis with hypotension and high lactate levels, suggesting tissue hypoxia and circulatory failure. His deranged liver function tests could have been due to ischemic hepatitis or due to direct liver injury caused by chromium itself.
Previous studies have revealed high mortality associated with severe toxicity. [11] The treatment is primarily supportive, enhancing elimination and preventing further exposure. Gastric decontamination and role of activated charcoal ingestion has not been studied in acute poisoning. It may be harmful due to the corrosive action of chromium. [3] Early administration of ascorbic acid has been tried in few cases; however, there is no definite evidence to prove benefit. [16] N-acetyl cysteine has been also tried due to its antioxidant effects. [17] Plasmapheresis has been tried and was associated with good outcome. [18] Hemodialysis initiated early is associated with a good survival rate, as in our patient. [19, 20] Though peritoneal dialysis can be tried, hemodialysis is more effective in chromium clearance. [21] Chromium levels were investigated in our patient during his hospital stay much later after multiple dialysis, in spite of which the levels were high. Probably his levels could have been much higher at arrival. With repeated hemodialysis, his renal failure improved and his chromium level reduced, which signifies that hemodialysis is an effective method to remove chromium.
CONCLUSION
In patients who present with unexplained rhabdomyolysis or renal failure, a toxin-mediated injury should be considered. Index of suspicion should be higher in patients who can have risk of occupational exposure or in those who come from an industrial area where there is assess to chromium. Though the abovementioned condition is associated with life threatening complications, prompt and supportive management with dialysis would lead to favorable outcome as in our patient.
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